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ABSTBACT 

Designed to meet the job-related metric measurement 
needs of key punch operator students, this instructional package is 
one of three for the business and office occupations cluster, part of 
a set of 55 packages for metric instruction in different occupations. 
The package is intended for students who already know the 
occupational terminology, measurement terms, and tools currently in 
. use. Each of the five units in this instructional paokage ..contains 
performance objectives, learning activities, and supporting 
information in the form of text, exercises, and tables. In additiqn, 
suggested teaching techniques are included. At the back of the 
package are objective-based evaluation items, a page .of answers to 
the exercises and tests, a list of metric materials needed for thQ 
activities, references, and a list of suppliers. The material is 
designed to accommodate a variety of individual teaching and learning 
styles, e.g. .7 independent study, small group, or whole-class 
activity. Exercises are intended to facilitate ei:peripnces with 
measurement instruments, tools, and devices used in tj;iis , occupation 
and job-related tasks of estimating and measuring^ Unit I, a general 
introduction to the metric system of measurement, provides informal, 
hands-on experiences for the students. This unit enables students to 
become familiar with the basic metric units, their symbols, iand 
mea.surement instruments; and to develop a set of mental references 
for metric values. The metric system of notation also is explained. 
Unit 2 provides the metric terms which are used in this occupation 
and gives experience' with occupational measurement tasks. Unit 3 
focuses on jcb-related metric eguivalents and their relationships. 

•Unit k prov.rdes experience with recognizing and using metric' 
instruments and tools in occupatipnal measurement tasks. It also 
provides experience in comparing metric and customary measurement 
•instruments. Unit 5 is designed to give students practice in 
converting customary and metric measurements, a skill considered 

-useful during the tranf^ition* to metric in each occupation. (HD) 

Documents acquired by ERIC include many informal unpublished materials not available from other sources. ERIC makes everj 
effort to obtain the best copy available. Nevertheless, items of marginal reproducibility are often encountered and this affects the 
quality of the microfiche and '.hardcopy reproductions ERIC makes available via the ERIC Document Reproductiori Service (EDRS) 
EDRS is not responsible for the quality of the original document. Reprodo.ctions supplied bypDRS are the best that car: be made froir 
O ginal. 



ERIC 



: TEACHING AND LEARNING 
' THE METRIC SYSTEM j 

. . This' metric instructional package was designed to rneet job-related 
metric measurement needs of students, i To use tiiis i^ackage students 

' ■ should already know the occupational terminology, measurement 
. terms, and tools currently in use, These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
^in classrooms In different parts of the United States, and revised before 
distribution. • i 

Each oti the five units of instruction contains performance objec- 

• tives, learning activities, and ,supporting information in the form of 
•text, exercises, and tables. In additiotl, suggested teacliit)g techniques 

'• are included'. At the back.of this package are objective-based evaluation 

• .. items, a page of answers to the exercises and tests, a list of metric 

materials needed for the activities,' references, apd a list of suppliers, 

■ Classroom experiences with this instructional package suggest, the 
following teaching-learning strategies: 

■ 1. .Let the first experiences be informal to make learning the metric 
system fun. ■ 

,7" 

' . .2. , Students learn, better when metric units are compared to familiar' 
, objects. Everyone should learn to "think metric." Comparing 
metric units to customary units can ,be' confusing, ■ , 

3. ^ . Students will learn quickiy to estimate aii'd measure in metric units' 

4. Students should have experience with measuring activities before 
■ getting' too much information. ' 

■ , !■ (■ . ■ i „ „, ■ ■■ 

5. Move through the units in an order which emphasizes the sim- 
. plicity of the,metric jsystem (e.g., length' to .area' to volume). ,; 

/ J!?^''' one'concept at a>litne to avoid overwhelming students with, 

■ too much material, ] \ . ' 1 

■ „ ■ yniU'is a general, introduition to the|metric system of measure- 

■ • ment which provides informal, jiands-on experiences for the; students. 

■ ■ 'This unit enables students to become familiar with the ba'sic metric 
; units, their symbols, an^l measurement instruments; and to develop a 
; . set of mental references' for metric values, |The metric system bf nota- 
vV ''"-(ti'- is explained. ; ' ' ' : 



Unit 2 provides the metric terms which are used in this occupation 
and gives experience with occupational measurement tasks, ^ 

Unit 3 focuses on job-related metric equivalents and their relation- 
ships, 



UniH provides experience in keypunching input data using 
metric units, termS' and symbols. ' , . - , c ' 

Units, is designed to give students practice in converting custom- 
ary and. metric: measurements. Students should learn to "think metric" ,' 
and avoid comparing customary and metric units. However, skill with 
conversion tables will be useful during the , transition to metric in each 
occupation, ,■ ' . 

Using These Instructional Materials 

This package was designed to help students learn a core of knowl- ■ 
edge about the metric system which they will use on the job, .The ' 
exercises facilitate experiences wiih measurement instruments, tijols, ■ 
and devices used in' this occupation and job-related tasks of esiiraating 
and measuring.' • , . . 

This instructional package also was designed to accommodate a " 
variety of individual teaching and learning styles. Teachers are encour- 
aged, to adapt these materials to their own classes, For example, the , 
information sheets may be given to students for self-study. References ' , ■ 
may be used as supplemental resources. Exercises may be used in inde- • . 
pendent study , small groups, or whole-class activities. Air of the 
materials can be 'expancled by the teacher, ■■ ■ ., • ; 

., . , . ■ Gloria S Cooper , 

. I , '. • ,', Joel K; .Magisos . .'■ 

Editors ^ ■ ■ ■ 

Thii publicaiiofi m developed pursuaniTo coniract Mo OEC-0*74.9335 wuh the '\ 
, Bureau ol Occupaiional and Adult Education, U S. Depatiment of Healih, EduCfl-' 

don and Welfare, However,.' ttle. opinions expresied herein do not necessarily ' 

, reflect the posnion or Dolicy of the U.S, Office-p^ Educanon'and no officsjl, , ' ' . ■■ 

■ endorsement by the U S Olliceol Education should be inferred. ./ : j . j 
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• • SOGGESTED TEACHING SEQUENCE 

L These introductory esercises may require 
two or three teaching; periods for all five 
areas of measurement. 

.2. Exercises'shoiild be followed in the order 
given to best 'how the relationship . 
between lengtii, area, and volume. 

.3, , .Assemble the metric measuring devices 
(rules, I'^nes, scales, thermometers, and 
measuring containers) and objects to.be 
measured.'-' . ' 

4. Set up the equipment at work stations 
for use by the whole class or as individu* 
alized resource activities. 

Have the students estimate, measure; and 
'record'using Exercises 1 through 5.^^ 

, "'Present information on notation and " , 
make Table 1 available, 

Follow up with.group discussion of 
activities," T ' 



♦Other school departments may \\m [Wm which ' ■ 
"can bc used. Mplric suppliers ore listed in iho reference 
section. ■ ' - 
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OBJECTIVES 

The student will demonstrate these skills.for the Linear, Area, Volume or Capacity, Mass, and 
Temperature Exercises, using the metric terms and measurement devices listed here. 





EXERCISES ; 


SKILLS 


LlnefJ > 


Arefl 


Vnlunif 0' ^'(ipflcily 


Mam ' 






lpp,3''4) 


(pp. 5 'fir 


• lpp.7'B| 


lpp.9'101 


IP.UI 


1 HccojsiiuiMniJ uselhp 

, ml and iLisynibul fbr: 

2 Meet, use, and rtnd the 
itppropriate mi^as'jring 
inslmiticnU for: 

3; Stfl|[M>rshi)tf ii ■ 
phystral rvk'tmi' tor: 


milliriu'trr (mm) 

1 

ct^ntimeirc im] ) 

. i 

iiiiHri' (ml 1 

1 


squarf 
centlmelrp 
(cm') 

square 
metre 


■ cubic cerli- 
r^iflrc Jcm'^l 

cubic metre 
(mV 

litre ■ (1) 
millilitri'tmn 


Rrmn ({!) 
kilogram (k|j) 


1 

dcRri'p Celsius ' 

I CI , ; • 

1 


\ himk wilhir 25^ 
itf tht.*aclijrt| mtiasure 


hoinhi, widths ofj 
leniith ofobjocls 


the area of ' 
a (m .surfflci' 


capacity of 
owntainers . 


the maw ofobjfcls 
in j(ranis'flnd kilo- 
gruim 


■ 1 

ilip tcftip^rattift of 
'the air or i liquid 


■5. Rwd oc)rrpi;lly 


metre slick, mo^lnc 
tape fTieasUrf.-^nd 
metric rulers I ' 




moftsuremcnti 

volnftie meaiur' 
,in^ devices 


a kiloKfAm scale ' 
and a j[ram $cal« 


A Celsius' thfffDqineier 

'i '. ■ 

1 



RULES OF NOTATION ' ; ; ' ' I 

■li Symbols are not capitalized unless'the unit is a proper namMnm nofM). | ' .: 

2. Symbols are not followed by periods (m,/iotm,), ■■' . ' 

3, Symbols are not followed by ah s for plurals (25 gnof 25 gs). 

4, A space separates the numerals from the unit symbols (4 1 not 41), ' ;' 

5, ■. Spaces, not conmas, are used to separate large numbers into groups of three ■ 

digits (45 27Tkm:no( 45,271km). ' ■ 'i 

6. A zero precedes the decimal point if the number is less than one (0.52 g not .52- g). 

7. Litre and meti:e can be spelled either, with an -re or -er ending. ' : i 

j information Sheet 1 




Quantity 


MelricUnit ' 


1 

Symbol 


Useful Heferenls 




millimetre 


mm , ' 


Thickness of dime or paper 
clip wire 




centimetre 


cm 


Width of paper clip 




metre 




Height of door about 2 m 




kilometre 


km 


12'minule walking distance 


Area 

■-■ 


square 
centimetre 

• 


cni', 

1 


Area of this space . . 






square metre 




Area of card table top 




hectare 


ha! 

I 

1 


Football field including sidelines 
and end zones 


Volume and 


millilitre 


nil 


Teaspoon is 5 ml • 


Capacity 


litre ' 




A little more than 1 quart 




cubic 
centimetre 


i 

cm'^ 

i 


Volume of this container 
/ 






ruble metre . 


m , 


A little more than a cubic yard 


Mass 


niillicrnni ! 

1 . 1 

1 


mc 


Appljoi^od about" 10 mg, grain of 
«dt, I mg 




ipm 1 


i ■ 


Nickel about 5 g 




|kiloRr;im ' 


k ■ 


Webster's Collegiate Dictionary. 




.'metric ton ■ j 
{(1 OOOkilonrajtislj 


t, ..■ . 


Volkswagen Beetle 



METRIC PREFIXES 



MuHiplw 
Submiilliplefi 


Prerixefl 


Symbols 



i\cvpun(.ii 
Sytiibuls 


1 000 000 ^ lO'' I 


niegaW'a) 








kilolkllS) 


k ■ 


K 


■ lOOMO' 


hecto(hek'tol 


h 


H 


io = io' 


deka(deka) 


da 


DA ' 


BiiseUnitl^ lO". 








(11 ^ 1 n 


oeci ^ucft ii 


H 

M 


D' 


' O.OUIO^' 


centi (son'ti) 


c 


C 


0.001 MO ^-^ 


niilli(mili) 


m 


M 


0.000 OOU 10^' 


micro (mi'kro) 


! 

1 ' 





Table 1-b 



Table 1-a 



LINEAR MEASUREMENT ACTIVITIES 
Metre, Centimetre, Millimetre • 



I. THE METRE (m) 

' a: DEVaOPAFEEU.VGFORTIIESIZEOFAMRE 

1, ' Pick up one of the metre 
sticks and stand it up oii the 
floor, Hold it in placo with" , 
one hand, Walk sroiind the 
:itick, Now stand next to 
theslick, With your other' 
hand, touch yoiifsf If where' 
. the top of the metre stick 
comes on vou. . „ 



TIIATISllOWlllGllAMETIlEIS!' 



■ Choose a partner tp stand 
at your side, Move apart 
so that you can put one 
end of a metre slick on 
your partner's shoulder 
and the other end on 
your shoulder. Look at 
the space between you, 



THAT IS THE WIDTH OF A METRE! 




B, DEVELOP YOUR ABILITY TO ESTIMATE iX METRES 

■ Now you will' improve your ability to estimate in metres, ' ■• ■ 
Remember where the length and height of a metre was on your 
body. 

For each of the following items: 

Estimate the size of the items and write your estimate in the 
'EST1M\TE column. Measure the',si2e with your metre stick 
and write the answer in the MEASUREMENT column. 



'2, Hold one arm out straight 

■ at shoulder height,' Put 
, ' the metre stick along this 
. arm until the end hits the 
end of your fingers, Wliore 
is the other end of the 
^ r^etre stick? Touch your- 
self at that end, 



TH.-Vr!^illO\VLO.\GAmEISI 





Decide. how close your estimate was to the actual measure, 'If 
your estimate was within 2^% of the actual measure you are a 
■\Metric Marvel,"' 



THE CENTfcR FOfl VOCATIONAL EDUCATION 



1. Height of door knob 
from floor. 

2, Height of door, 
.3. " Length of table, 

4, Width of table. 

5, Length,ofwallof 
. this room. ■■ 

6, Distance from 
,you'to wall,' 



How Close 

Estimate .Measurement Were. You? 
(m) (m) 



TIjK CENTIMETRE (cm) / 



Ifl; TIIEI\nLLIMETRE(inni) 



Thm' are ion cpnlimptn*^ in metre. If thnm m 4 moim^ nnrl 
3 cpiitinictres, you wrilo 103 cm 1(1 x 100 cm) ^^'2 m - 100 cm 
+ 3™). < ■ 

A, , DEVELOP A FEELINU FOK THE SIZE OF A CENTIMETRE 

^ 1 lold the metric ruler against the w.idlh of your thumbnail/ 
How wide is i!' cm 

Measuio your thumb from the first m to thotMid. 
^ cm 

3. I the metric ruler to find tho ivnl; 'i' ^ our palm. 
cm, 

I Measure your index or pointing finger. How lonp is ii? 
cm 

5. Measure your wrist with a tape measure. Wliat is the distance 
around it? cm 



li. Use the tape measure to find your waist size. 



.cm 



B. DEVELOP YOUR ABHJFY TO ESTIMATE IN CENTIMEl'RES 

You arenow ready l6 ostitiBte in centimptros. For each of tbi' 
following items, follow the procedures used for estimating i;i 
metres, • 

How Close 

Esliniatc \Ieasurenwnt Were You? 
(cm) (cm) 

'•1, Le.ngth of a paper 

clip. 

•. 2. Diainf^lor (width) 

of a coin. ' . 

3, Width of a ■ , ,^ 

postage stamp. , • 

' I Lenj;tli of a .' , ' . ' ...^--^"^ 
■ ,. pencil. ... . L. 

5.;. ■Wicllli'ofasheet ' 
, of paper. J , . — 



There are U' millimetre'; in one centimetre Wlien a measurement is ■ 
2 centimetres and 5 millimetres, ycni write 25 mm [ ('2 x 10 mm) 
+ 5 mm 20 ipm + >rmnil, There are l-OOO mm in 1 m. 



,-\, 



.VFHI'LINGFOK T1IFS1ZF0F,\MILL1MKTRE 

Using a ruler niaiked in millimetres, measure: 

1. Thickness ofa paper clip wire, ' mm' 

2. Thickness of your fingernail, ■ ..^ mm 

3. Width of your fingernail. mm 



idtli ot a com. 



5, ■ Diameter (tliickness) of your pencil, 

6, Width ofa postage stamp, ' 



mm 
mm 
mm 



B, DEVELOP YOUR .ABILITY TO E8T1,\1;\TE IN .MILLIMETRES 

You are now ready to estimate in millimetres. For each of the 
following items, follow the procedures used for estimating in 
metres, . . , ■ . 

■ ' liow Close 
Estimate .Measurement Were You? 
(mm) (mm) 
1, Thickness of a, ■ , ■ ° • 

nickel, ' ^ 



2, Diameter (thickness) 
of a bolt, , 

3, Lejigthjil-a-boTfr' 

-r"Widthofasheet 
of paper, 

5, . Thickness of a board 
or desk top: 

6, Thickness of a 
button. 
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Exercise t 



AREA MEASUREMENT ACTIVITIES 
Square Centimetre, Sqi'are Metre 



. UIIHN YOU DESdilBI': I'llI': APKAOF SOMKTIllNC. YOU ARI- 
SAYING HOW MANY SQl'AKKS OF A tUVHN m. IT TAKKS TO 
COVER THE SURFACE. 

I. THE SQUARE CENTIME (m^) 

A, , DEVELOP A FEELING FOR A SQUARE CENTIMETRE 

1 . Take a clear plastic ^ni or use liu' grid on 6, 

■ 2. • Measure the Im^lh and width of one of thpse small 
squares with a ci'iitiiwire ruler. 

■ . ■ . THAT IS ONE SQUARE CENTIMETRE! 



3. Plaecyour fiiigprn^il over flie grid, About lio;v many 
. squares does it tako to cover your fingernail? 

1— CIT' , 

'■ ■ '\ . 

Plaee a coin over the laid. About how many squares 



does, it take to i'over the coin? 



.cm' 



5, Place a postage stamp over the grid, About how many . 
squares does it take to rover the postage stamp? 

,2 



cm' 

6. Place an envelope over the grid. About how many 
squares does it lake to cover the envelope? 

— : — cm' 

7. , Measure the length and width of the envelnpein cetiti- 

nielres, Length cm; width ^ cm. 

Multiply to find the area in square centimetres, 

_™ X _cm = cm- , How 

• close are the answers you have in 6, and in 7,? 



UC 
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B, DEVELOP YOUR ABILITY TO ESTim IN SQUARE- 



You are now ready to develop your ability to fstimate ■ 
in square centimetres. 

Remember the size of a square ceniimetre. For each of the 
following items, follow the procedures used foreslimating in ' 
metres, . ■ - . 

'• . ■ ■ ■' How Close 
Estimate feurement WereYdu?' 
■ ' (cnr) (cm') • ' . 



1, Inde.xcard, 

2, Book cover. 

3, Photoffi'aph. 



4,' Window pane'or 
desk top, 



IE THE SQUARE METRE (m-) 

. >. DEVELOP A FEELING FbR A SQUARE mE ■ ■ ' 

1, Tape four metre sticks together to make a, square which 
is. one metre long and one metre wide. 

2, Hold the square up with one side on the floor to see how' 
" big it is. 

3, .Place the squ;-.. ,jn the floor in a corner. Step back and 
• loolv. Seeho^ luch floor space it covers. 

4, Place the .squ?.>f over a table top or desk to see how 
• much space iusvers, , : 

5, Place the square against the bottom of a door, See how 

: niuch of the door it covers, . Ho iv many squares would it 
take to cover the, door? j^' ■«. '• ■ ■ . 

THIS is IIOWBIG A SQUARE METRE IS!, " ■ - 

Exerciser 

• (continued on next page); 



B. DEVELOP V'^ABILITY. TO ESTME IN SQUARE . ' ^ •CENTIMETRE GRID 



METRES ! ■ , • 

You are now ready to estimate in square iiietres; ' Follow the 
procedures used for eiititmting in metres.' 

How Close 

' Estinvite Measurement Were You? 
(nr) ^ , (iir). : ' 

1. Door. 

2; Full sheet of ■ ' 
newspaper. 

3. .Chalkboard or 

bulletin board. _ . 


















































































































































4.. Floor, 

5. .Wall. . 

6, ■ Wall chart or poster 
7 R\di> of file rahinpt. 
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Exercise 2, 
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vol UME MEASUREMENT ACTIVITIES 
Cubic Centimetre, Litre, Millilitre,, Cubic Metre 



7 -'^^m 



THE CUBIC CKNTINII^TRE (cm-^ ) 

A." DEVELOP A FKELING FOR THE CUBIC CENTIMETRE 

1. Pick up a colored plastic cube. Measure ils length, 
height, and width in centimetres. 

THAT IS ONE CUBIC CENTIAETRE! 

2. Find the volume of :\ pla'^lir litvr l)o\, 

a. Place a ROW ol' cubes agamsi ihe bottom of one side 
of the box. How many cubes fit in the row? 



b. Place another ROW of cubes against an adjoining side 
of the ho>C. How many ro^vs fit inside the hox- 
■ to make one layer of cubes? 

How manv cubes in each row? 



How many cubes^in tlu^ layer in the bottom of the 
box? 

c. Stand a ROW of cubes'up agaimst the side of the box. 
How many LAYERS would fit in the box? , 

How many cubes in each layer? : 

How many cubes fit in the box altogether? 

■ THE VOLUME OF THE BOX IS _CUB1C 

CENTIMETRES. 

d. Measure the length, width, and height of the box in 
centimetres. Length '' ■ cm; width ' cm: 
height ' cm. Multiply these numbers to find ' 



the volume in cubic centimetres. 

; cm X cm X ; cm.= 

Are the answers the same in c.and'd.? 



B. DEVELOP YOUR ABILITY TOESTlMAtE IX CUBIC 
CENTIMETRES ' .. 

You are now ready to develop your ability to estimate 
in cubic centimetres. . • . 

• Remember the size of a cubic ceniimt^tre. For each of 
tht' following hems, use the procedures for estimating in 



1. 



metrpf^. 



Index card file 
box. 



How Close 

Estimate ^feasurcment Were You? 
(cm^j" (cm-^) 



cm*^ 



2. Freezer container. 

3. Paperclip box.- 

4. Box of staples. 



IL THE LITRE (I) ^. /; 

„A. DEVELOP A PEELING FOR A LITRE 

1. Take a one litre beaker and fill il w::n water. \ 

2. , Pour the water into paper cups, filling each as full as you 

usually do. How many cups do yoi: fill? ' ; 

' THAT IS HOW MUCH IS IN ONE UTRE! ■ - • 

, ■ 3. Pill the Htre container. with rice. ^ ' \ 

THAT IS HOW MUCH IT TAKES TO FILL A ONE 
LITRE COmiNER!' 
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Exercises 

(continued on next page) 3 
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B. DEVELOP YOUR ABILITY TO ESTIMATE LN LITRES 

You are now ready to develop your ability to estiliiate in 
litres. To write two and one-half litres, you write 2;.5 1, or 
2.5 litres. To write one-half litre, you write 0.5 1, or 0:5 
litre. To write t^-o and three-fourths \'\U'^ \'ou write 
2.751, or 2.':^ re>. 

For each of the i^^.A)U'ing u.env.. uv^ the procedures for 
estimating in metres. 



B. DEVELOP yOuR ABILITY TO ESTIMATE IN NIILLILITRES 



How Close 
Estimate Measurement Were You? 
(1) . (1) 



1. Medium-size 
freezer container. 

2. Large freezer 
container. 

3. Small freezer 
container. 

4. Bottle or jup. ' 
..III THEMILLTLITRE(ml) 



There are 1 000 millilitres in one litre. 1 000 ml =|l litre. Half i 
alitreisSOOmillilitres, or0.5 1itre = 500 ml. ^ 

A.- DEVELOP A FEELING FOR A MILLILITRE 

' '■ ■ • , ' I ^ ■ ! ' 

L Examine a centimetre ciihe. Anything which holds ' 
. ' 1 cm'^ holds 1 ml. ' 

2. - , Fill a 1 millilitro measuring spoon with rice. Empty the 

spoon into your hand. Carefully pbur the rice into a ' 
small pileon asheetof paper. | 

THAT IS HOW MUCH ONE NflLLlLlTRE IS! 

3. Fill the 5 ml spoon with rice. Pour the rit;e into another 
pile on the sheet of paper. j j , ■ 

• Tf^ATIS5^^LLlLITRKS,0R0NE TFASP00X^ i 

4. Fill the 15 ml spoon with riee. Pour the rice into a third 
pile on the paper. 

• THAT IS 15 MILLILITRES, OR^ONE TABLESPOON! ' 
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You are 'novv roady to vr\n-. 
procedures u^ed for estim " 



iifres. Followthe 



How Clos^" 

Estimate Mea>LU'enicnt Were You? 
(ml) (ml) 



1. Small juice can, . 

2. Paper cup or toa 
cup. 

3. Soft drink c^n. 
4., Bottle. 



IV. THE CUBIC METRJKm^ ) 

A. DEVELOP A I^^EEUNg FOR A CUBIC METRE . 

1. Place a '^^^e metro squai'c on the floor next to the wall. . 

2. Measure a metre UP the wall. . . • ; 

3. Picture ^ box th.at would fit into that space. 

THAT IS THE VOLUME OP ONE CUBIC METRE! 

. B. DEVELOP YOUR-ABILITYTO ESTIMATE IN CUBIC METRES; 

For each of t^^^ following items, follow the estimating proced- 
ures used bef^^ro. ' ' , , ■ 

How Close- 

Estimate Measurement Were You? 



1. Office desk. 



File cabinet. 
Small room. 
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MASS (WEIGHT) MEASUREMENT ACTIVITIES 
Kilogram, Gram 



'The mass of an object is a nioasure of the amount of matter in the 
object. This amount is always the same unless you add or sublraci some 
matter from the object. Weigh' is the term that most people use when 
they niean mass. The weight of an object is affected by gravity; the 
mass of an object is not.. For example, the weight of a person on earth 
might be 120 pounds; that same person's weight on the moon would be 
20 pounds. This difference is. because the pull of gravity on the moon 
i> less than the pull of gravity on earth; A person s mass on the.t^arth 
and on the moon would be the same. The metric system does not 
measure weight-it measures .'mass. We will use the term mass here. 

The symbol for gi'am is g. 
The symbol for kilogram is kg, ; ^• 

' There are 1 000 grams in one kilogram, or 1 000 g = 1 kg. 
l lalf a kilogram can be written as 500 g,or 0.5^ kg. 
■ A quarter of a kilogrami.can be.written as 250 g,or 0.25 kg. 
.. .Two and.three- fourths kilograms- is written as 2.75 kg. 



Mass 
(kg) 



I. .THE KILOGRAM (kg) 

DtiVKLOP A FKELING FQR THE MASS OF A KILOGRAM 

Using a balance or scale, find the n^iss of the items on the table. 
Before you find the mass, notice how heavy the object. "feels" 
^ and compare it to the reading on the scale or balance. 



1. 1 kilogram box. 

2. Textbook. 

3. Bag of sugar. 

-1. Package of paper. 

5. Your own mass; 



B. . DEVFLOP YOUR ABILITY -TO ESTIMATE IN KILOGRAMS 

For the follo\ying items ESTIMATE the mass of the object in 
kilograms, then use the scale or balance to find the exact mass 
of the object. Write the exact mass in the MEASUREMENT 
column. Determine how close, your estimate is: ' 

' ^ . How Close 

EsCimate Measurement. Were You? 
/ ■ (kg) (kg)" 



1. Bag of rice. 

2. Bag of nails. 

3. Large purse or 
briefcase. 



4. Another person. 

5. A few books, 



/ 
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Ii: THE GRAM (g) 

A. DEVELOP A FEELING FOR A GRAM 



Take a colored plastic cube. Hold il in your hand. 
Shake the cube in year palm as if shaking dice. Feel the 
pressure on your hand when the cube is in motion, then 
when it not in motion.' 

THAT IS HOW HEAVY A GRAM IS! 



Take a second cube and attach it to the first. Shake the 
cubes in. first one hand and then the ,<^*i?er hand; rest 
■ the cubes near the lips of your fingersVmoving your 
hand up and down: 

THAT IS THE ALASS OF TWO GRAMS f. ■ ■ 

Take fiye cubes in one hand and shake them around. 
tHAT IS THE.mSS OF FIVE GRAMS! , 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAM^ 

You are now ready to improve your ability to estimate in 
■ grams. Reniember how heavy the 1 gram cube is, how heavy 
the .two grm cubes are and how heavy the five pram^ cubes ; 
are. For each 6f the following items, follow ihc prQcedures . 
used for estimating in kilograms. 

. ^ How Close 

Estimate Measurement- Wte You? 

■ ' • : M) ■ (g) . '•• V 



1. 

2. 
3. 



5. 



Two thumbtacks. 
Pencil. 

Tw^o-page letter ■ 
'and envelope. 

Nickel. 

Apple. 

Packageof 
margarine. 
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TEMPERATURE MEASUREMENT ACTA^ITIES 
Degree Celsius 



I. ,.DKGRCEGFXSlLjS('C) • 

Degree Olsius C'C) is the metric measure for temperature. 

A, DEVELOP A FKKLING FOR DEGREE (1* LSIUS • 

Take n Celsius thermometer. Look at the marks on it. 

^. 1. ^""111(1 0 degrees. 

WATER FREEZES AT ZERO DEGREES CELSIUS (O'C) 
WATER BOILS AT 100 DEGREES CELSIUS (lOO'C) 

2. Find the temperature of the room. ^"^C. Is the 

room cooL warm, or about right? 

3. Put some-hot water from the faucet into a container. 

Find the temperitture. ^C/ Dip your finger^ 

quickly iia and out of the water. Is the water very hot, 
hot, or just warm? 

T. Put ,some cold water in a container with a thermometer. 
Find the temperature. \ °C. Dip ypur finger into 
the water. Is it cooh cold, or very cold? 

■ 5. ■ Bend your arm with the inside of your elbow around the . 
bottom of the thermometer. After about three minutes 
find the temperature. ' °C. Your skin tempera- 
ture is not as high as your body temperature. 

NORM-VL BODY TEMPERATURE IS 37 DEGREES 
■ ' CELSIUS (37'C). 

•AFEVER 1SG9C. 

-__ ;^VERYTnGFFEVERlS-^^^^ ■ ~ 



R. DEVELOP YOUR ABILITY 1'0 ESTIMATE L\ DEGREES 
CELSIUS • 

For each item, ESTIMATE and write down how many degrees 
, Celsius you think it is. Then measure and write the NIEASURE- 

MENT; See how close your estimates and actual measure- • 
. monts are. . ' 

How Close 

Estimate Nfeasurement Were You? 

('C) Co 

1. Mix some hot and 

cold water in a . 
container. Dip your 

finger into the . ' . 

water. , ■/ 

2. Pour out some of ■ 
the water. Add some 

hot water. Dip your " . . ^ 

finger quickly into' . ^ 

the water. ' . 

3. Outdoor tempera- 
ture. . 

4. Sunny window silL ' 

5. i\L\ of ice and water, 

6. ■ Temperature at ^ 

■floor. ■■ 

.7. Temperature at ". ■ 

ceiling. — ' - --- --- - ■ . . ' ' 
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UNIT 



2 



OBJECTIVES 

The student will recognize and use the metric 
temis^ units, and symbols used in this occupa- 
tion. 

• Given a metric unit, stale its use in this 
occupation. i 

• Given a measurement task in this occupa- 
tion, select the appropriate metric unit 
and measurement tool. 



SUGGESTED TEACHING SEQUENCE 

■ 1. Assemble metric measurement tools (riiles, 
tapes, scales, thermometers, etc.) and 
objects related to this occupation, 

2. Discuss with students how to read the 
tools. ' . 

3. Present and have students discuss Informa- 
j tion Sheet 2. Review Table la and discuss 

, how these measurements can be used in . 
this occupation. 

4. Have. students learn occupationally- 
'Telatell'metrirme^^^ 

ing Exercises 6 and 7 . 



5. 



Test performance by using Sec'tion A of 
^'Testing Metric Abilities/' 




THE CErfTER FpR^VOC AHONAL EDUCATION 



METRI S IN THIS 0CCUPATT05 



Vhz'r."' , r/^Y tn the metric system is under w.-^y. 
metric ir. i-r'mcnt to comineto in the world ' 
varieus pirl: ' industria- ' ■ ' ^ciiMitific co^-nmurti:. 
197' ■ an order- .ransition to Ure of ■ 

indi: .rvs ipvaXc :his melr 'hangeover, employ : • 
■ in jo.>-r i;j^--'s: ■ 



InrEie cnrporntions are alreaf"^ using 
. Thx* metric s^ys t '••■-!••. used in 
■^^T years. Legis: ■^^f" .::a-^-^rd in 
i system. A - businf- ind 
r'cd to use metric mf/n r anient ' 



These u -^-^ 
related ta ^ 
now mak- ar 
can add t -^v. 



J s those metric terms which hyv ■ ommonly used in this occupation. 

■placing: ihe measurement units \ urrently. Wiat kinds of job- 

' neasurement? Think of the m^. t'erent kinds of measurements you 

o Table la to discuss the metriru . .:s which replace them. See if you 
a of uses beside each -metric tern; 
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TRYING OUT METRIC UNITS 



13 



To give you practice with ni«'tric un^t. i ' *\^;t: -;Ue t ^^e measure- 
men:sof Vne items below. Writi^aown yoix r^^'s' ^ptio next to the item. 
Then .ually measure- the item arui' write Qovm-}rT3^x answers using tiie 
correti ^tric symbols. The rr^^*/ you practu f^, easier ii will be. 



30 
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Kstim;ii!:i^ 


Actual 


Lcngtl 

L Palm width ; 






2. Width of.a t'ard file dnAVor 






. . Height of a chair seat 






Width of a key-punch. ribbon 






5. Length of a standard tab card 






6. [jcngth of a card file drawer 






7. Length of a card punch 
machine 






8. Height of a doorway 






9. Thickness of a stack of ^ . . 
tab cards 






Arcn 

10. Desktop 






.11., Classroom floor 






" 12. Wo-karea 






13. Standard tab card. 






14. Sheet of paper 






Volume/Capacity ■ 
15. Desk drawer 







Water cooler 



^V. Container of iiJmd cleaner 



IvV Coffee cup 



19. Wastebasket 



20. Small box orpackage 



21, Card file drawer 



22, Flower or plant container 



,23. Tmbook' 



21 Nickel. 



25. Yourself 



26. Paper clip 



27. A stack of punched cards 



■ 28. A litre of water (net) 



IWPoraturu- 

Room temperature 



^0. Outside temperature 



Hot tap water 
^5. Ice Water' 



".stimatc 



Actual 



Exercise 6""" 
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vEY PUNCHING WITH METRICS 



L it is important to know wnat metric measurement to use. Show 
.\vvhat measurement to use in the following situations. 



The:dimensions of a p:ri^ !*ard 



The area of a key pu:;; x ichine 
The mass of a stack ( p:.::- iuid cards 



The capacity -of a hoUlt of rubber cement 



The capacity of a coffeo maker 



Area of key; punch work or read area 



The capacity of a wasiebasket 



Diameter' of a program drum 



vapacity of a machirf^'s c::!^: hopper 



Length of the space hnr 



Width of key punch ribhon 



Height of a filing cabinet 



Temperature of work area 



. Mass of a ream of paper 



■vHeight of chair seat 
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For each - m belo select he appropriate me'uc 
. Thelengi ' of apu. -hcarr. 



a) met!'"5 

b) litre: 

Thewidtr of puncbnd to^fr 

a) millnnetres 

b) grams 



c) 'grams 

d) centimetres 



c) millilitres 

d) • cubic metTEr: 



The temperature oi j ;H;?.r:rauter equipment area: 



a) kelvins 

b) degrees Celsius 



c) Fahrenheit 

d) BTU 



Mileage for picking up anc : dispatching programs: 



a) metres 

b) kilometres 



c) millimetres 

d) centimetres 
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ORIBCTIVK 



The student wL. recognize and use met- 
ric equivalents. 

• Givt'ii a metrir unit, stau» an oquiv. 'ent 
in a lar^t^r or smaller nvniv unit. 



SUGGESTED TEACFIING SEQUENCE 

1.. Make avai.!a.l)ie the Information Sheets 
1-3. • 8 ) and' the associated KxerciWs 
(<S - I'l), cne at a time. ( 

2. As soon as you have nresentt th- 

Information, have the student complete 
-■3rh E>:m'ise. ; 

Check theiranswers on the page titled 

axswilRsto kaercises and 

TEST. 

4 . Tisr performance by using Seicti-j 3 of 
'T«ing ^tfic Abilities/* 



METRIC-METRIC EQUIVALENTS . 
Centimetres and Millimetres 



2 3 



5 6 



2 3 4 5 6 



Look at the picture of the nail next to the ruler. The nail is 57 mm hrng. This is 5 cm + 7 nin. 
There are 10 mm in each cm, so 1 n; n = 0.1 cm (one-tenth of a cemi-ietre). This means the: 
7 mm = 0,7 cm, so 57 mm = .5 cm ^ 7 nun 
= 5 cm + 0.7 cm 

= 5.7 cm. Therefore 57 mm is the sanr.^^ 5.7 cm. 

Now measure the paper clip. It is 34 mm. This is the same as 3 cm ^ mm. Since e;...:h 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = . -!-:^ fe, thf/ paper clip i.^ 

34 mm = 3 cm + 4 mm 
= 3 cm + 0,4 cm 

= 3.4 cm. This means that 34 mm is the same as 3.4 cm. 



Irrformatkin Sheat 3 



Now you try some. 

a ) 26 mm = 
b ) 583 mm = 
c ) 94 mm =. 
d^) 680 mm = 



cm 
cm 
cm 

, cm 



e) 132 mm: = _ 

f ) 8a2:mm = _ 

g) 1 400 mm =. 

, h.) 2 .307 mm =. 



. cm 
. cmi 
. cm 
-cm 
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Metres, Centimetres, and Millimetres 

There are 100 centimetros in one metre. Thus, \ 

2m « "ax 100 cm = 200cm. 
3m = 3 X 100 cm = 300cm, 
am= 8x 100 cm = .800 cm. 
36m« 36 x 100 cm = iUlOOcm. 

There are 1 000 millimetres in one metre, so 

; : 2m= 2x 1 000 mm = 2 000 mm, 
3m = -ax 1 000 mm= 3 000 mm, 
' 6 m = 6 x 1 000 mm = 6 000 mm, 
24 m = 24 X 1 000 mm - 2^1 000 mm. 

From your work with deciinals you should know that 
• one'ilialf of a metre can be written 6.5 m (five-tenths of a metre), 
one-foufth of a "centimetrG can be written 0.25 cm 
(twenty-five hundredths of a centimetre). 

This means that if ypu^vant to change three-fourths of a metre to 
millimetres, you would multiply by 1 000. So 
0.75 m = 0.75 x 1 000 mm 

... 75 

. = Jqq X I 000 mm • v 

1 OOP 
= 75x loo"^"^ 

= 75 X 10 mm . ' ' 

^ - - 750 mm. This m^'ans that 0.75 m = 750 mm. 



Information Sheet 4 



Fill in the followinf? chart, 





crnlimetre 


millimotrp 


m 


cm 


mm 


1 


100 


1000 




200 




w ■■■ 
















5 001) 


74 . 






0.8 


80 




O.B 




f)0(.) 




2.5 ■ 


25 






' ■■ 1 18 




639 A. 
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Millilitres to. Litres 

There are 1 000 millilitres in one litre. This means that 

2 000 millilitres is the same as 2 litres. 

3 000 ml is the same as 3 litres, 

4 OOD ml is the same as \ litres. 
12 000 ml is the same as 12. litres. 

Since there are 1 000 millilitres in each litre, one way to change milli- 
litres to litres is to divide by 1 000, For example, 



Or 



1 000 

1 000 ml = 1 000 l^^J'P 1 litre; 

2 0g0m! litres = 2 litres. 



And, ^ a final example, 
28 000 

28 000 ml = "Yoop litres = 28 litres. 

What if something holds 500 ml? How many litres is this? This is 
worked the same way, 

500 ml litre = 0.5 litre (five-tenth-s of a litre ). So 500 ml 

is the .samp as one-half (0.5) of a liti^o. . 

Change 57 millilitres to litres. 

57 ml =Yq^ litre = Q.057 litre (fifty -.seven thousandths of a 
li(re). ■ 



Information Sheet 5 

Now you try s.ome. Complete the following chart. 



millilitres- 


litres 


(ml) 


■ "(1) ' 


;l 000 . 


3 


1) 000 






S ,. 


IIOOO 








;!ui) 




700 








,250 






0.47 


. . 275 . 









Exercise 10 



ERIC 



Litres to Millilitres . - . 

Wiat do yc)U do if you lo change Htrt-s tn milliiilros? KonuMnhw, 
Ihm are 1 000 niilliliiivs in one liiiv, or 1 [m* - 1 000 nil. 



So. 



:i l,tivs= 2^ x I 1)00 ml - 2 000 ml, 
7 lilres = ?' x I 000 ml = 7 000 ml. 
lo lliroA==lu X I 000 m! -=l:V000 ml. 
0.65 litre = 0.05 n 1 000 ml = 050 ml. 



Now you try ?ome. CompKne the following chart! 



Information Sheet 6 



litres 
1 


miliilitrt's 
ml 


. S 


s ono 


5 




Hi 






n 000 


O.t 


1 








■ISO 
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Grams to Kilograms 

TluMv are 1 000 j^rams in one kilogram. This means that 

2 000 gram? i> tho same as 2 kiio^Trams 
5 000 g is the same as 5 kg, 
700 g is the same as 0.7 kg. and so on. ^ , 

To change from grams to kilograms, you use the same procedure for 
changing from millihtres to litres. 



Try. the following ones. 



Information Sheet 7 




girams 
g 


kilograms 


4 000 


■\ 


9.000 




23 000 






8 






275 
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Kilograms to Grams 

To cliango kilograms-to grams, yoti mu^iriply by 1 000. " 

\ = -I V 1 000 1: = j 000 
23 = 23 X 1 im i: = 2:-) O'/KI - 
O.T" kg = ■(1.75 X 1 u - 75i) 



17;^ 



Cpmplric tii!' following chain. 



Information Sheet 8 



kilograms 
■ kg 






7 OmO 


■ 11 






25 00i3 


■ 0.4 








175 
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Changing Units at.Wci'k 

Some of the things you u.se in thi.- occupation may be measured 
different metric units. Practice rhaii.ging each of the following to 
metric .'quivalents by compkrrcui-ihese statements. 



m 



a ) 500 cm of cord is ____ 

b ) 250 ml of solution is 

c ) 5 cm wide column is 

d ) 2,500 g of punched cards 5_ 

e ') 120 mm wide cabinet is 

f ) 0.25 litre of liquid cleaner is ^ 

g ) 2 boo kg computeris ^ 

h ) 0.5 litre of concentrate is 

i ) S m highdooris 



. j ) 500 g instruction manualis 
) 500 ml of water is 



1 ) 0.5 1 of punched cards is 

10 m of twine is 

n ) 3.5 cm paper clipis 



0 ) 2 400 mm room divider length is _ 



m 
^1 
mm 

'kg. 
cm 
'ml 

i 

ml 

mm 
kg. 

1.' . 

kg 
cm 
mm 
cm 
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. . OBJECTIVES 

The student will key punch correctly and 
proof input data, and verify output, using 
special metric symbols for key punching. 

. • Given input data containing metric terms, 
.correctly key punch the data using proper 
rules of notation. 

• Given a metric quantity, write the 
. nieasurement in special metric symbols 
for key punching. 

SUGGESTED TEACIIING SEQUENCE 

1. Present or make available Information 
Sheet 9 and Tables lb, 2, and 3. 

2. Discuss how to use these tables^as 
reference guides. 

3. Have students use the reference materials 
to key punch Exercise 15. 

\. Have students use the reference materials 
to write out special metric key pumrh 
symbols in Exercise IG, 





METRICS. IN THE OFFICE . 



Business and office workers are more concerned with the correct usage of metric terms- 
and symbols than with actual measurement tasks. They use metric terms to place orders, bill 
custoniers, type and proof correspondence, and key punch data. 

Paper sizes and weights are changing, ^fargins are changing to centimetres and milli- 
metres. Postal rate calculations will be based on grams.: Business and office students need to 
learn to, say and spell 'the names of metric units, write the symbols, and use proper metric 
notation- In addition, they need to be able to spot when a term has been used inappropriately- 
for example, if kilolitre is used to describe distance instead of kilometre, or a person is billed 
for 500 kilograms of chocolate (half a metric ton) instead of 500 grams.(about a,pound), ^. 

Metric prefixes are located in Table lb. Table 2 is a style reference containing key ^ . rh 
rules for punctuation, spacing, spelling, fractions and mathematical operation:, as well a:i 
special metric symbols.. Table 3 gives the correct spelling of metric units and symbols for key 
punching. ' ! 
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? PROCESS IT ilRIC STYLE! 



Ow til" tin. pnni.iiA ninri'riK.cil \\u> ptiK'cssiir will hr lh;il nf n.nvclly idcnlilytnij 
,m\ ki'v imiu'liiiii: nh'li u-icnih ;iml «;\ mbnls. Tlir !l^lknvin^; vulis sluiulil Ix- hillnwcd: 


2.:} Till' symliols tu'ver irncct plurals, JlltlH)u^•h the spoiled put ItM-m di)\% 

^ : '"^CM Itu'iiiTcrl: " CMS 
'•5(1 ' ID (IS 
^".mns sUTUK 

2. 1 \W\vu kfy piiiK'liinn I lie iinil ol'nviMsuii" with ii pivfi.N. thrn'is no spnrc (tr hyphen. 

t'nfivd: ■ MlIdJMKTRK Inrom-cl: . ^^LLI•^^F:TiUJ 


..'jjJ'^'J ^'^■^'l'^^^;|i'l'l^•:Nl•^llu:i{s^ll^TKl{,^\LI,v' 

1 I rill' I'onuiu will n« Umm In- iK.'d to ili'inuc llnmsamls. luiwi'vt-r ;i spiu'i" will ln' Irl't alU-r 
Urnut) or ;; luimhiTy Tlw .'v.vpiioii hi ihis ntlr..\viHili|-|)r I'oiifdimi lunnhi'fs.' 'I'lh-y 

nia\ \)V kl^\''|lUlirhr(j with or WtlllMUl llii* ^mrt' i)nL>^^ i)ii>t' rir*iMii- \t\ -1 1 -ihiilit ii^ti 

; ' ' lunr shinilil .iliun, 

1 !i.;:2 .sTi ' iii:;'j.'s7i . 


ia:i.K :!; SPKdALIZKIU'SKS OK MKTKiC SYMBOLS AND UNIT NA.\ES 

.'i.l l)(i Hill (•iind)in<' nuMrir umds. symlmls. (ir unil^ in itn e,\pr('.s,si(m. 

.^'^"■'■'''■l- I'-^M " . InCDiri'cl: 1 llOO milOO CM 1 0 ^l (units) 

KlUAWATrsPKH IIOI'R . KILOWATTS/HK. (wcrds itnd Kvmbol.sl 

. CM/SPXOXnt words (iiid symbols) " 


'l''i'mi.il [ i i> mmmI lodriinh' ,1 liMriiimjl hiv;(kilovvn. iln nnl piiiU'li ^icins 

1 - ■,■ ' ' ■" ■ 
. rorivrf . .Hi.i:. Inroir.rl- Tu;. 1^ 
I'.Mil.-JC, MHlllid 


^ I-i ' l-V.uMlnii> .„r lint lis.'tl iii nviiM' liiilircs. .(', »ii vrii llh'tll lo ihrir d.'citnil t'(|lliv;dril I . 
Cinivrl 1) . Imv.rr.rl: ' :l 1 

. 1 1 1 


:i,2 II l)Mih t'u,sl(itn;n-y iini! nu-ti ic nii';iMiivii"K-nls ;iri» pxpivssVd, pliin- llic "'istontiry measure" 
Mieiil iiK|>;i>eiulieM\s jHcN- ihe nu'tric- nirasniTnient inili'ss litherwiso d. ;ed. 

I'nnvct .1 MIM.II.ITRKS 1 1 Tl- ASIWN). . MKTRH CK-I KKKT) 


; I-.'. Il"drnni.d[ t 1. nnl [,M-iV(h<lli\ .1 mtmluT .1 /,.,n ;h(mld li^j;idd.'(i. 

t'onvrl (1 |<; Iiii'r.mMf. HI 


:l :t I'm- cithcnnetrie ov Ciisluntii'y niiib. hut dn nnl mmliini' the e.xpfessidns. 
t'uireet: \\[\ \U . inrorrecl: ^\G.^FT;i 


Un.K 1. MAKKITMI-TKIC ' . /' ' 
LI' The symbol rnrinin-o- is Hindi' jjy striking Ihe "U" ki'y. , ' 

To iiulirnh- nudlipliciitiini id' nielrie units', ;» full stop 1.) helween the units is neressmV. 

^'"'''Vi'i: 1 N.M Incoireel: l> \ M, 1 NXM 1 N \ M ^ 

.l .;i Divishtn is indicated hy the iisi' Ml'the solidus"/" <n' iienalive exponnil. Only otu- solidus 

shtiuld he used in ;i nnnponnd unit nf me;isuie. In (loini; this. ;iV(»id lh»' use of the- pivfixes • 
in llio denoniiuiilnr, 

rotrerl: I'M/S Incom-rt; '• CM " 
CM.SI . 

I.l Roth "re";ind-'i'r";iri' eonvet eiulinus fcir thi' words n^'lre'nu'ter ;nul lilivdiler. Spell 
them ('(lusislenlly. 


I .'> Sii|n',MYi|>ls :iiv iiwlii' d !i\ ili,< liiitiXM-id j)l;nvd (liivi-tl\ ;illn-'lln' X.'Hahw 

•■X[)ini.'r,i..nv induMl<'dl)y pt:iniiu ih*' mitiiN mi;,, ;,nd ii,iiii,.|-itt din-dK iilin- ihc syjnlMii, 

■ V.Mivrr ^ Inc.i-riri ' M 

I • S 1 


HI LK-J I'SINtlTIIK.MKrUlCSVMhOLS AM) I'NIT NAMKS^ 

•J.I . N(-.irl\ ;dl ki-y pmn-li lairhiiu'v i'iiiiuirjcunvd in ilic Tnilcd SCth-s luvr llii' f..[t,il>di! v Id 
■ piiiirli :ind pnnl I.-iu'Ts <nd\ in llir ii[i|i,'n';isM Tjhh- 1! mi lisMlif in'np.'i lunii 
m Use \vh,.n kt'v initnhnm nu'inc svniltnK. lAUo s(.,' impoirmi tu.if. ;it tli,> t-iid ol' iIik 
t;il)|f ) ■ 1 


-.'1 A s|i;irr is iH-tWi-rn Ihr nnmhcr innl tin- syNilwil. Since the inctiic .\illl>iifs iirr 
■itil»Tn;ilinn;ill\;;nri'|ih>(l s\mli(.|s;,nd iiol id»ltnwi;ilpnns. ;i pmud ducsn,.! luWow ilu> 
nK'i I'll' s\ rnlidl nnlt'ss d t>nds ,1 si'Mi('i)r<-. 

lltM^i Incnrivct; IllMC, 
t ^ 


N'(rrK: The u ppi-r cjcie leltJM;s used to repivseiil metric symlmls are liitiMided priimnly lor 
Ihe tise ol d;il;) priH'essiun ^ysteijis nml I'lunpmriil. Upper case letters should never 
lie-piinltMl otit lor pnlilie;iti(in or lor oliier I'ium td' public intorn\iiiioir. \[\ tl\ese 
v;ises the speeini syniluds must he rephieed by Ihe proper nvlriv symbol or by the 
I'lill n.'invs ot' the untls. 

♦ All rules pertniuin« tiJsp;u'ini< ;jpp|y to Tree tesM (narrative) (hitii. In I'luwalted <l;itn, such ns in 
records, Ibe tisi' nl a space cluiracter is optional sinee its use m' non-use is defined in the bnniat 
di'seriplion. . • ' 
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KEY PUNCH IT RIGHT 



Quantity 



. area 



vol II mo/ 
capacity 



■ tomperaturi'- 



time" 



volocitv 



frequency 



Unit 



metro 



centimetre 



millimotrf' 



kilomutri' 



sciii.'ire metre 



square centimetre 



square millimetre 



cubic nx'tre 



cubic centimetre 



litre' 



mitlililre 



kilo[jram 



metric ton 



([et<ree Celsiin^ 



kelvin 



luiur 



minute 



second 



nxUre per . sen Ml d 



hertz 



mefiahert/. 



Plural 



.metres 



Centimetres 



.millimetres 



kilometres 



square metres 



square centimetres 



square millipn'tres 



cubic metres 



cubic centimetres 



litres 



n^llilitres \ 



Uram'i 



kikiffranis 



metric ions 



det^rees Celsius . 



kelvins 



davs 



hours • 



mi nuti's 



seconds 



iik'tri's per si»eoml 



herl7 



nu'^ah{'rl/. 



Symb.p] 



km 



ml 



ku 



ni/s 



Hz 



Mil/. 



Special Key 
Punch Synibol 



M- 



CM 



m 



KM 



M2 



CM2 



MM2 



M3 



CMS 



ML 



KG 



'TNE 



CEL 



HR 



MIN 



M/S 



HZ 



MAH2 



epiidU^^imce 



electric Current 



ek>c tf25 ^han|jp 
qloctri^ 

_pot^nj ig^l_ ^ 
electric 
capjjcj JjMice 
electrif^'^l 

power 
etUM'iiy 



illurni! ii!jYce 

inten sji^' 
density 



pVessii^*"stress 



am(uii^' (if 

. SUl]s t;l]^^t>^^ 

miitjni'*'^' rUix 

iiic|u clilQce 
ihdu('l'"H'e 



Unit 
newton. 



' Siemens 



ampere 



coulomb 



volt 



"farad 



ohm 



watt 



kilowatt 



joule'., ; 



kilojoule i 



lus 



candt'la 



kilojiram pi"' 
cubic metre 



pascal 



kilopascal 



mole 



lumen 



wt^biM- 

"ST 

henry 



Plural 



newlops 



Siemens 



amperes 



coulom.bs' 



Volts 



farads 



ohms 



watts 



kilowatts. 



joules- 



kilojoules 



lux 



can 



kilo^irariYi per ' 
cubic metre. 



I)ascals . 



kilopaseals 



moles 



lumens 



we hers 



leslas. 



henries 



Symbol 



N 



V ; 



kW 



.k;i. 



cd- 



kg/m' 



Pa- 



•kPa 



nui! 



Im 



•The upper-case letters used to represent metric symbols are intended primarily for the.use of data pr^x^^ssing systems and equipment. They should never be 
printed out for publication or for other forms of public information. In these cases the special symbc?^* must be replaced by the proper metric symbol or by 
the fuD names of the units. 
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Special Key ■ 
Punch Symbol 



N 



SIE 



A- 



w 



KW 



KJ 



LX 



CD. 



KG/M3 



pa; 



KPA 



LM 



WB 



Table 3 
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KEY PUNCH IN METRIC 



WRITING METRIC TERMS 



— ••-•••Key punch the following text using metric key punch symbols. - 

Propf and verify your cards, . 



Review the following information and keep it available for easy • 
reference. ■ . , 

1. 1 Linear measures will be: millimetres (mm) and centimetres 
I (cm) instead of inches; metres (m) :\yill replace feet and yards; 
kilometres will take the place of miles. Travel reports will 
reflect km rather than miles. Speed will he recorded in km/h 
' rather than mph. 

2. ; Area is measurr^d by cm*^ replacing square inches. Square 

; feet and squar-' yards will be replaced by nr , The unit of 
; land measure which replaces tne acre will be the hectare. 

3, ' Liquid supplies will be measured in millilitres (ml) and litres (1) 

(replacing the cup, pint, quart, gallon); and very large 
quantities will be measured in:kilolitres (kl). 

'1. Weights will be^dete'rmined in •zrams.(g), kilograms- (kg), and 
V . metric tons (t). . 

5, ; A comfortable room temperature will be 20 degrees Celsius 

■ (20''C) instead of ()8 dqgi'ees Fahrenheit. Also, scientific use 
of temperature will be shown in kelvins. 

6, The following electrical terms will not change: volts (V), 
; : henries (H ), wehers farads (F), watts (W), ohms (fl), 

coulbumbs (C)Jiertz (Hz), amperes (A), and Mrnens (S). 

f 7. Force will be measiirod in newtons (N) and energy will be 
joules (J) instead ol^calories. , 

- ■ 8. ■ Time will w\mm the same: days (d), hours (h), niinutes (miii), 
/ and seconds (s). „ 



""Write the following measurements using numbers and.special metric- 
symbols for key punching. 



Ten kilograms. 



Eighty-five millimetres^ 



Twenty-seven degrees Celsius:. 
Nineteen litres 



Thirty-seven watts. 
Forty volts 



Nine centimetre- 



Forty-five amperes^ 

Ten webers 

Eight lux. 



Twenty-five cubic metres. 
■Fifteen newton-metres ^. 
Ten microvolts ____ 
Five ohms 



Twenty square metres^ 



Two hundred seventy-four kelvins^ 
Forty Siemens . ; 
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OBJECTIVE 



. The student will recognize and use metric 
and Customary units interchangeably in order- 
ing, selling, and using products and supplies in 
. this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) . , 

■ -equivalent on a conversion table. 

• Given a Customary unit, state the re-, 
placement unit. 



SUGGESTEP TEACHING SEQUENCE 

Assemble packages and containers of 
materials. 

Present or make available Information ■ 
. Sheet 10 and Table i 

flave students find rtpproximate metric- 
Customary equivalents by using 
Exercise 17. 

Test performance by using Section D of 
^'Testing Metric Abihties.'' 
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METRIC-CUSTOMARY EQUIVALENTS 



. During the trans^tion period there will.he.a- need:for finding equivalents between systems.- — 

Conversion tables list calculated equivalents between , the two systems, When a close equivalent 
is- needed, a conversion table can be used to find it. Follow these steps: 

1. Determine which conversion table is needed. 



2. Look up the known number in the appropriate column; if not listed, find numbers you 
• can add together to make the total of the known number. . " • 

3. Read the equiva[ent(s) from the next column, 

Table .4 on the next page gives an example of a metric-Customary .conversion table which 
you can use for practice in finding approximate equivalents, Table 4 can be used with Exercise • - 
17, Part 2 and Part 3. / ■ ■ r>, 

Belov/ is a table of metric-Customary equivalents which ^tells you what, the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. .The 
.symbol ^ means "nearly equal to." - 



1 cm 




0;39,inch 


1 inch 


2.54 cm , 


1 ml ^ 0.2 tsp ^ 


l^tsp 




Im 




3.28 feet 


1 foOt^ 


0,305 m 


1 m; ^ 0.Q7 tbsp 


1 tbsp 


^ iS^ml 


Im 




1.09 yards 


1 yard ^ 


0.91 m 


11^.33,8 floz 


1 floz 


^29.6:ml: 


1km 




0.62 mile 


1 mile.^■ 


1.61km 


1 1 ^ 4.2 cupfi 


1 cup 


=^"237::ml ■ 


1 cm*^ 




O.lGsq-in ■ 


l sq in ^ 


6.5 cm^ 


11^2.1pts 


Ipt 


^0.471 


Im^ 




10.8 sq ft' 


Isqft^ 


0.09 m- 


•1 1 ^ 1.06 qt 


1 qt 


^ 0.95 1 


Im^ 




1.2 sq yd . 


1 sq yd^ 


0:8 m^ 


1 1 ^ 0.26 gal 


Igal 


^3.794 


1 hectare 




2.5 acres 


1, acre^ 


0.4 hectare 


1 gram ^ 0,035 02 


1 oz 


^,28.3 g 


Icm^ 




0.06 cu in 


. 1 cu in 7? 


16.4 cm-' 


1kg ^2,2 lb 


lib 


^0.451g 


Im^^ 




35.3 cu ft 


leu ft^ 


b.03 m^ 


1 metric ton ^ 2205 lb 


1 ton 


^ 907.2 kg 


' Im-^^ 




l.Scuyd 


Leu yd ^ 


0.8 m^ 


IkPa^ 0.145 psi 


1 psi 


=^ 6,895 kPa 



*Adiipted from Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Division of Educalioriil 
Rcdosi^jn and Renewal, Ohio Deparlment of'Education, 65 S. Front Slriu^t, Co!un:ibus, OH 43215, 1975. 
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CONVERSION TABLES 



• MILLIMETRES TO CENTIMETRES TO INCHES. 


INCHES TO CENTIMETRES TO MILLIMETRES . 


mm 


cm in. 




mm 


cm 


in. 


nun 


cm 


in. 




in. 


. cm 


mm 




in. 




cm 


mm 


100 


10 3.93 




10 


1 


0.39 


1 


0.1 


0.04 




.1 


2.54 25.4 




1/8 




0.32 


3.2 


200 


20 ,' 7.87 




20 


2 


0.79 


2 


0.2 


0.08 




2 


5.08 60.8 




1/4 




0.64 


6.4 


306 


30 11.81 




30 


3 . 


1.18 


3 


0.3 


0.12 




3' 


7.62 76.2 




. ,1/2 




1.27 


.12.7 


400 


40 15.74 




40 


4 


1.57 


■ 4 


0.4 


0.16 




4 


10.16 101.6- 




■ ■ 3/4 




1.91 


19.1 


500 


50 19.68 




50 


5 


1.97 


5 


0.5 


0.20 




5 


12.70 ■ 127.0 














600 


60 23.62 




60 


6 


2.36 


6 , 


0.6 


0.24 . 


6 15.24 152.4 












700 


70 27.56 




70 


7 


2.76 


7 ■ 


0;7 


0.28 




7 ■ 


17.78 177.8 














800 


80 31.50 




80 


8 


3.15. 


8 


0.8 


0.31 


8 20.32 203:2 












900 . 


90 35.43 




90 


9 


3.54 


9 


0.9 


0.35 




9 


22.86 228.6 






















10 


25.40 254.0 














1000 nrm or 1 metre = 39.37 inches 




. 12 in. or 1 ft. 


= 30.48 cm or 304.8 mm 










METRES TO FEET 


FEETTO METRES 


m 


ft. 


m 


ft. 


m 


ft. 




ft. 






to ' 


ft. 


m 






ft. 






100 


328.08 


10 


32.81 


1 


3.28 




100 




30.48 


10 


3.05 




1 




0.30 


200 


656.17 


20 


65.62 


2 


6.56 




200 




60.96 


20 


6.10 




2 




0.61 


300. 


984.25 


30 


98.43 


3 


■ 0.84 




300 




91.44 


. 30 


9,14 




3 




0.91 


400 


1312.34 


40 / 


131.23 ■ 


4 


13.12 




400 




121.92 


40 


12.19 




.4 




1.22 


500 


1640.42 


50 


164.04 


5 ■ 


16.40 




500 




152.40 


50 


15.24 




5 




1.52 


600 


1968.50 


60 


196.85 . 


6 


19.69 




600 




182.88 


60 


18.29 




6 




1.83 


700 


2296.59 


70 


229.66 


7 


22.97 




' 700 , 




213.36 


70,/. 


21.34 




7 




2.13 


800 


26 24.67 


80 


262.47 


8 


26:25 




800 




243.84 


80 


24.38 - 




8 




2.44. 


900 


2952.76 


90 


295.28 


9 


29.53 




900 




274.32 


90 


27.43 




9 




2.74 


1000 


3280.84 , 






1000 




304.80 
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ANY WAY YOU WANT IT 



You are working in a data processing, center. With the change to 
metric measurement, some of the purchase orders you process are 

"~markedl5nly1n~Metric units: "You"^ 

metric equivalents in order to process the orders. To develop your 
skill, use the Table on Information Sheet 10 and give the approxi- 

, mate metric quantity (both number and unit) for- each of the ■ ^ 
following Customary quantities. . • 



Customary Quantity 



a .) 5 gal. of gas 



b ) 2 lbs, of ink 
c ) 5 in. tape 
d ) 3ft. deep desk 



e )' 5 yds. of ribbon . 



.. Metric Quantity 



2. Use the conversion Table 4 to convert the folldwing: ^ 



30 mm = 


in. 


'j ) 


4 in..= 


— nim 


750 mm = 


- in. 


k) 
1 ) 


12 in.-' 


cm' 


2.5 cm = 


in. 


• 1/2 in.= 


mm 


88 cm = 


in. 


m) 


4 1/4 in. = . 


cm 


3m = 


ft. 


n) 


16 1/2 in. = 


cm . 


48 m 


.. ft. 


0^ 


6 ft. = 


m 


472 mm = 


in. 


P) 


85 ft. = 


m 


65.4 cm = 


in. 


q) 


20 ft.- 


m 


152 m = 


ft. 


r X 


428 ft. = 


m 



3. For the following Purchase Order, verify the metric quantity (use . 

conversion tables and round to nearest unit) and unit of measure 
■■---(use'Table4'):"If itis correct, place a check by it. If it^ 

show the correction on the Purchase Order. After you have com- . 

pleted this, key punch the Purchase Order and reyerify your results. 

Use your signature as the Purchasing Agent. (Customary quantities 

appear in parentheses at the end of. each item; do not key punch 

it.) : ^ ^ ' 





We Need It Company ^• 
gVliye Street • ' • ^ 
Need, OH. 43718 . . ^ ■ 
(614)965-8213 

PURCHASE ORDER 


TO: Super Supply Co. 
987 Stone St. 
Here, Ohio 43200 • 


Prder No. 19789 
Ship Via: Express 
• Date: January 5, 19 
Terms: 2/10, n/30 


Quantity. 


Description 


linit Cost 


Total . . 


2 ' 


a )LH mm trim saw, Model 
• 314(4 1/2") 


$ 89.20 


, i $178.40 . ' 


1 


b )End mill sharpener with 
8.9 mm brushing.s (.35") 


107.00 


\ 107.00 


. 3 


c )Digital outside micrometre , 
51 mm range, Model 
417115(2") 


33.50 


100.50 


1 


d )152 mm standard grinder 
with guard cover, Model. 
No. 6)2(6") 


66,00 


. 66.00 ' 


2 


e ) Power hacksaws, cUi-s 38 mm 
.solids, Model No. 1376 
(1 1/2") 

TOTAL 


240.00 


^ 480.00 
$931.40 


SEND INVOICE IN DUPLICATE 


, Purchasing Agent 






■ -.-^ . 
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SECTION A 

1. One kilogram is about the mJi'W 



6. The correct way to write twelve 
thoUMnd millimetres U: 



10. The correct key punch symbol 
for degree Celsius is: 



Use this conversion table to 
answer questions 15 and 16. 



o7a: 




[A| 


12,000 mm, 


■ [A] 


°C 


|A1 


nickel 


[B| 


12.000 mm 


[B] 


eel 


|B| 


apple seed 


[CI 


12 000nim 


'(CI 


C 


IC) 


baskptb«ill 


[11] 


12 000 mm 


[Dl 


CEL 



[D| Volkswagen "Beetle" 

2. A square metro is about the 
area of: 

|A1 this sheet of paper 
.[B] a card table top 

[C] a bedspread 

[ 1) I a postage .stamp 

3. A keypunch ribbon width will be 
* measured in: 

" [A I kilometres 

[Bf metres 

[Cj millimetres' 

[Dj litres 

4. Temperature for the computer 
equipment area is given in: 

[A I kilograms 

|BJ centimetres., 

[C| degrees Celsius 

[D] litres 

5. Thf« correct way to write twenty^ 
grams fs: 

[A] 2()gms 

[B] 20 0m. . 

[C] 20 b. 
|D| 20« 



SECTION B 

7. A card 20 centimetres wide h 
the same as; 

(A I . 2 000 millimetres 

[D| 2 millimetres 

[C] '^ 200 millimetres 

[D] 0.2 millimetre 



8. A magnetic tape 25 millimetres 
wide is the same as; 

[A I 2,5 centimetres 

[B] 0.25 centimetre 

[C] 26.0 centimetres 

[D] 0.O25 centimetre 

SECTION C 

9. Which metric term is misspelled? 
[Al herts 

[B| centimetre 

IC) watt 

[D] Celsius ; . 



11. Which metric term is misspelled? 

[A] pascel i 

[B] metre 

[C] volt 

[D] weber 

12. The correct key punch symbol for 
kilograms per cubic metre is: 

', [ALkg/m^ 

[B] K/M 

[C] KG/M3 

[D] KG/CM 

13. The metric unit which replaces the 
gallon is: 

[A] litre 

[B] gram 

[C] hectare 

o [D] millilitre 

14. The metric unit which replaces the 
foot is; 

[A] litre 

[B] gram 

[C] n^etre 

[D] millimetre 



mm 


in. 


mm 


in. 


10 


0.39 


1 


0.04 


20 


0.79 


2 


O.08 


30 


l.U 


3 


0.12 


40 


1,57 


4 


■0.16 


50 


1.97 


" 5 ' 


' 0.20 


60, 


2.36 


6 


0.24 


70 


2.76 ' 


7 . 


0.28 


80 


3.15 


8 


0.31 


90 


3.54 


9 


0.35 



15. The equivalent of 15 mm is: 

[A] 0.15 in. 

[B] 0.39 in. 

[C] 0.59 in. 

[D] 1.15in. 

16. The equivalent of 89 mm is: 

[A] 0.89 in. 

[B] 3.50 in. 

[C] 3.15 in. 

[D] 8.90 in. 
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ANSWERS TO EXERCISES AND TEST 



EXERCISE 7 

Currently accepted metric units of 
measurement for each question are 
shown in Table 3. iStandards in each 
occupation are being established 
now, so answers may vary. 

Part 2. 
d, a,ii, b 



EXERCISE 15 
1. MM,CM,M, KM, KM/HR 
CM2, 1VI2 
ML, L, KL 
G, KG,TNE 
20CEL 

V, H, VVB, F, W, QHM, C, HZ, A, SIE 
N,J . 

D, HR,M[N,.S . . " 



Part2. 






a) 


1,18 in. 


i ) 


101.6 mm 


b) 


29.53 in. 


k) 


30.48 cm 


c) 


0.99 ill. 


1 ) 


12.7 mm 


d) 


34.65 in. 


m) 


10.8 cm 


e) 


9.84 ft, 


n) 


41.91 cm 


f ) 


157.48 ft, 


0) 


1.83 m 


g) 


18,58 in. . 


P) 


25,9 m. 


h) 


25.75 in. 


q) 


6.1 m 


i ) 


498.68 ft. 


• r.) 


130.46 m 



GXERCI,SE14 



a) 


3 ni 


.1 ) 


2 000 mm 


b ) 


0.25 litre 


j,) 


0,5 kg 


c ) 


50 mm 


k) 


0.5 litre 


d) 


2.5 kg 


I ) 


500 kg 


e ) 


12 cm 


m) 


1 000 cm 


f ) 


250 ml 


n) 


35 mm 


g) 


2 1 


0) 


240 cm 


h) 


500 ml 







EXERCISE 16 



10 KG 
85 MM 
27CEL 
19 L 
37 W 
40 V . 

9 CM 
45 A 

10 WB 



EXERCISE 17 
Parti. 

a ) 18'.95 litres 
b) 0.9 kg 
c ) 12.7 cm 
d )' 0.915 m 
e ) 4.55 m 



j ) 8LX 

k) 25 M3 

1 ) 15N,M. 

m) 10 UV 

n) 5Q)HM 

0)' 20 M2 

p) 274 K 

q) 40 SIE 



Part 3. 

a ) 114 mm 

b-) 8;9 mm ■ 

c ) 51 mm 
d ) 152 mm 
c ) 38 mm 



TESTING METRIC ABILITIES 



1, 


C 


7. 


C 


. 12. 


'c 


2. 


B 


8. 


A 


13. 


A 


3. 


C 


9. 


A 


14. 


C 


4. 


C 


10. 


D 


15. 


C 


5. 


D 


11. 


A 


16, 


B 


6. 


D 
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Tools and Devices List 



SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 
{* Optional) , 



LINEAR 



MASS 



Metre Sticks 
' Rules, 30 cm 

Measuring Tapes, 150 cm 
*Height Measure 
*Metre Tape, 10 m 
■^Trundle Wheel: 

Area Measuring Grid 

VOLUME/CAPACITY 

*Nesting Measures, set of 5, 
50 ml - 1 000 ml 

Economy. Beaker, set of 6, 
50 ml -1 000 ml 

Metric Spoon, set of 5, 
1 ml - 25 ml 

Dry Measure; set of 3, 

50,125,250 ml 
Plastic Litre Kox 
Centimetre Cubes v 



Bathroom Scale 

*Kilogram Scale 

Platform Spring Scale 
5 kg Capacity 
10 kg Capacity 

Balance ScaQe w S^piece . 
mass set 

*Sprmg Scale, 6 kg Capacity 
TEMPERATURE 

Celsius Thermometer 
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REFERENCES 



Infomalion homing-IkptmnlQtm ofSI M Olher Units [or Usa in System 
. . with Imiled Chomcter Scfc International. Organization for Standardization, 
First Edition, 1974, 4 pages, Ref. No, IS02955'1974. Available from: 
American N'ational Standards Institute, 1430 Broadway, New York, NY 10018, 
write for price. 

This Internationiil Standard manual providea symbols for units to be used in 
data processijig systems in place of common Shy mbols, Rules, derinitions 
'and charts are also included in the manual. ^ 

Let 5 Memre Mric A Tmher's Introduction to Metric Measurement. Wv 
sion of Educational Redesipi and Renewal, Ohio Department of Ed'^ciV 
tion» 65 S. Front Street, Columbus, OH 43215, 1975, 80 paifi'.';; 
must include chock to state treasurer. 

: Activity 'Oriented introduction to the metlriG system designed for iiidepen- 
dent or group inservice education study. Introductory information abou» 
metric measurement! reproducible exercises apply metric concepts to 
common mensiirement situations; laboratory activities tor individuals or 
Ifroups, Template for making metre tape, litre box, square centimetr.? 

Memrinji fi'"*! Metm^ or, ili}w to W^igfi a Gold Brick ilntk q MetefStici 

■ Metricatian Institute of America, P.O. Box 236, Northfield, IL 60093, 
^ ^ 1974, 23 min.. 16 mm, sound, color; $310.00 purchase, $31.00 rental. 

Film presents units for length, irea, volume and mass, relating each anit 

to many common objects. Screen overprints show correct use of metric 

. symbols' and ease of metric calculations. Relationships among metric ■ 

measures of length,'area, volume, and mass are illustrated in interesting 

and unforgettable ways. 

,. • ' . ■ ' , a) 

Metric Editoridl Guide, American National Metric Council, Washington, DC,, 

1975, 12 page8;$l. 50 each, quantity prices available. 



.Wcfric Edmtm. /in AMdtcd Hibliogrcphy for Vocdl'mal TcchnicQimd 

■ Adult Educodon, Product Utilization, The Center tor Vocational EdU' : 
cation, The Ohio State University, Columbus, OH 43210, 1974, 149 

. pages; $10.00. 

Comprehensive bibliography of instructional materials, reference mate* ' 
f rials and resource'list for secondary, post-secondafj', teacher education, 

■ and adult basic education. Instructional materials indexed by 15 occu' 
pational clusters, types of materials, and educational level. 

Metric Educutm, A Posjtm Paper for Vocoliorial TechnicQl ond Adult idu* 
cation. Product Utilization, The Center for Vocational Education, The . 
Ohio State University. Columbus, OH 43210, 1975, 46 pages; $3.00, 



Paper for teachers, curriculum developers, and administrators in voca- 
tional, technical and adult education. Covers issues in riietric.education, 
, the metric system, the impact of metrication on vocational and technical 
education, implications of metric instruction for adult basic education, 
and curriculum and instructional strategies. 

S/Afe(ric: Style MmnlforJhelnlemQtiond System of Units, International . 
Business, Machines Corporation, White Plains, NY, date unknown. 7 pages, 
$,50,orderNo.SR23:3723-0. 

Guideline for IBM personnel illustrating use of SI units in written materials. 
Content covers punctuation, spelling, usage and format, SI base units, sup' 
plementary units, derived units with special names, prefixes of S.I units, and 
derived units without special names. 

The IntrnQtional System of- Units fSiJ* Tfce National Bureau of Standards, 
' Washington, DC, 1974 ed., 43 pages, $.65, order by SD Catalog No. 
Cl3,10:330/i. 

^ . .^Commonly.knoi5Ti a^^^ defines modernizcdmetnc^system 

(SI). Contains resolutions and recommendations of General Conference on 
Weights and Measures, as well as International Organisation tor Standardiia- 
tion (ISO) on practical use of the system. 

METRIC SUPPLIERS 

Dick Blick Company, P.O. Box 1267, Galesburg, IL 61401 

Instructional quality rules, tapes, metre sticks, cubes, height measures;, 
^trundle wheels, measuring cups and .'ipoons, personal scaies, gram/kilogram , 
jscales, feeler and depth gages, ks^m, thermometers, kits and other aids. 

INFORMATION SOURCES < ' ' ^ ■ 

American National Metric Council, 1625 Massachusetts Avenue, N.W., Washington, 
DC 20036 ' 

Charts, posters, reports and pamphlets, Metric Reporter newsletter. National 
metric coordinating council representing industry, government, education,, 
; professional and trade 'organizations. 

National Bureau of Standards, Office of Infomation Activities, U.S. Department of 
Commerce, Washington, D.C 20234 ■ . . , 

Free, and inexpensive metric charts and publications, also lends films and 
displays. 



S<;1 of recommendations serving as, interim guide ^'to accepted metric ^ 
practices." Section on rules for writing rnetric quantities covers: capitals, 
plurals, decimal points, grouping, of numbers, spacing and compound units. 
Additional sections cover: c6mmon',metric units and symbols, pronouncia- 
lion, typewriting recommendations, longhand and shorthand recommenda* 
lions and SI unit prefixes. 



